Oxidation-reduction properties of glycolate oxidase.
This is the first report of the redox potentials of glycolate oxidase. The pH dependence of the redox behavior as well as the effects of activators and inhibitors was studied. At pH 7.1 in 10 mM imidazole-chloride, Eo1' (EF1ox/EF1-.) is -0.033 +/- 0.010 V and Eo2' (EF1-./EF1redH-) is -0.017 +/- 0.017 V vs. the standard hydrogen electrode at 10 degrees C. A maximum of 29% flavin mononucleotide (FMN) anion radical is stabilized at half-reduction at pH 7.1 and 10 degrees C. Both redox couples of glycolate oxidase are pH-dependent from pH 7 to pH 9, and the FMN anion radical is stabilized in this range. The redox potentials of glycolate oxidase are shifted markedly positive of those of unbound FMN, consistent with the enzyme's function. The midpoint potential of glycolate oxidase is more positive than that of the glyoxalate/glycolate couple, and two-electron reduction of glycolate oxidase is thermodynamically favorable. The redox behavior of glycolate oxidase markedly contrasts that of other flavoprotein oxidases. For most flavoprotein oxidases, Eo1' is independent of pH from pH 7 to pH 9 and is much more positive than Eo2', which is pH-dependent. We present a mechanism that suggests a structural basis for the positive shifts and pH dependence of both Eo1' and Eo2' of glycolate oxidase.